Cyclic mechanical strain decreases the DNA synthesis of vascular smooth muscle cells.
In vivo, smooth muscle cells of the vascular wall are rhythmically stretched by the arterial pulse. Here, we test the hypothesis that rhythmical stretch is important for suppressing the growth of vascular smooth muscle (vsm) cells. DNA-synthesis rate, cell number, metabolic activity, and cell death were compared between rhythmically stretched and non-stretched vsm cells from the rat embryonic aortic A10 cell line. Rhythmical stretch (0.5 Hz, 5% elongation, 48 h) did not induce vsm cell proliferation, that is the vsm cell number was constant. Cell damage or necrosis was excluded because the release of lactate dehydrogenase (LDH) was identical. The low rate of apoptosis (0.2%) was not different between stretched cells and control cells. Stretch significantly reduced the DNA-synthesis rate [measured as incorporation of 5-bromo-2'-deoxyuridine (BrdU)] in a time-dependent manner. BrdU incorporation was decreased by 32% after 24 h of cyclic stretching and was further diminished to 50% after 48 h of strain. Metabolic activity (measured by Wst-1 cleavage) was only modestly influenced. The stretch-induced decrease in DNA synthesis was independent of the extracellular matrix. No differences were detected when laminin- or pronectin-coated membranes were used instead of collagen-coated membranes. The effect of stretch was unlikely to be mediated by secretion of an unknown "factor", because vsm cells incubated with medium conditioned by stretched cells did not show a significant decrease in BrdU uptake. The results support the idea that rhythmical stretch is important to keep the rate of DNA synthesis and thereby the proliferation of vsm cells at a low level.